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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 6-8, 15-21, 23-24, 26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Fukano (JP 63141750) in view of Watanabe (U.S. Pat. 4,484,199). 

Fukano discloses: 

regarding claim 1, 20, an apparatus and a method including: a droplet 
ejection head (Figure 3) including a diaphragm (26); an actuator (9) which displaces the 
diaphragm; a cavity (23) filled with a liquid, an internal pressure of the cavity being 
increased and decreased in response to displacement of the diaphragm 

a nozzle (24) communicated with the cavity through which the liquid is 
ejected in the form of droplets in response to the increase and decrease of the internal 
pressure of the cavity 

a driving circuit (Figure 1 ) that drives the actuator of each droplet 

oscillation means which generates a signal on the basis of a residual 
vibration (Figures 4d, 5d) of the diaphragm (26) displaced by the actuator (9) after 
driving the actuator by the driving circuit (Page 7, Line 13 - Page 8, Line 6) 

judging means for judging whether or not an ejection failure is occurring in 
the droplet ejection heads (Abstract; Page 3, Lines 15-19) 
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regarding claim 2, 21, judging means judges a cause of the ejection 
failure when it is judged that the ejection failure is occurring (Page 6, Lines 17- Page 7, 
Line 2) 

regarding claim 6, 23, a storage means for storing the cause of the 
ejection failure judged by the judging means (Page 8, Lines 20-25) 

regarding claim 7, 24, switching means (transistors 7 or 8) for switching a 
connection of the actuator from the driving circuit to the oscillation means after carrying 
out a droplet ejection operation by driving the actuator (immediately after ejection, 
transistors 7 and 8 receive a signal and are switched on thereby connecting the actuator 
to the detection means) 

regarding claim 8, the oscillation means includes a resistance 
component connected to the actuator, and forms a CR oscillation circuit based on the 
electric capacitance component of the actuator and a resistance component of the 
resistor element (Page 4, Lines 22-25) 

regarding claim 17, wherein the actuator includes an electrostatic 
actuator (piezoelectric actuators are electrostatic) 

regarding claim 18, the actuator includes a piezoelectric actuator having 
a piezoelectric element and using a piezoelectric effect of the piezoelectric element 
(Element 9) 

regarding claim 19, the droplet ejection apparatus includes an ink jet 

printer (Title) 

Fukano does not disclose expressly the following: 
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regarding claim 1, 20, subtracting means which subtracts the number of 
pulses, which are included in the signal generated by the oscillation means for a 
predetermined time period, from a predetermined reference value 

regarding claim 16, subtracting means which subtracts the number of 
pulses, which are included in the signal generated by the oscillation means for a 
predetermined time period, form a predetermined reference value 

regarding claim 15, the predetermined reference value is the number of 
pulses in the signal generated by the oscillation means for the predetermined time 
period when the droplet is normally ejected from the droplet ejection head value 

regarding claim 26, predetermined reference value is the number of 
pulses, which are included in the generated signal for the predetermined time period 
when the droplet is normally ejected from the droplet ejection head 
Watanabe discloses: 

regarding claim 1, 20, subtracting means which subtracts the number of 
pulses, which are included in the signal generated by the oscillation means for a 
predetermined time period, from a predetermined reference value (Column 3, Line 65 - 
Column 4, Line 8), for the purpose of detecting whether or not ink droplets are being 
properly jetted from the nozzles of a printing head 

regarding claim 16, subtracting means which subtracts the number of 
pulses, which are included in the signal generated by the oscillation means for a 
predetermined time period, form a predetermined reference value (Column 3, Lines 65 
- 67; Column 4, Lines 1 - 8), for the purpose of detecting ejection failure. 
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regarding claim 15, the predetermined reference value is the number of 
pulses in the signal generated by the oscillation means for the predetermined time 
period when the droplet is normally ejected from the droplet ejection head value 
(Column 3, Lines 65 - 67; Column 4, Lines 1 - 8), for the purpose of detecting ejection 
failure 

regarding claim 26, predetermined reference value is the number of 
pulses, which are included in the generated signal for the predetermined time period 
when the droplet is normally ejected from the droplet ejection head (Column 3, Lines 65 
- 67; Column 4, Lines 1 - 8), for the purpose of detecting ejection failure. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of subtracting means which subtracts 
the number of pulses, which are included in the signal generated by the oscillation 
means for a predetermined time period, from a predetermined reference value; 
subtracting means which subtracts the number of pulses, which are included in the 
signal generated by the oscillation means for a predetermined time period, form a 
predetermined reference value; the predetermined reference value is the number of 
pulses in the signal generated by the oscillation,means for the predetermined time 
period when the droplet is normally ejected from the droplet ejection head value; 
predetermined reference value is the number of pulses, which are included in the 
generated signal for the predetermined time period when the droplet is normally ejected 
from the droplet ejection head as taught by Watanabe into the device of Fukano, for the 
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purpose of detecting whether or not ink droplets are being properly jetted from the 
nozzles of a printing head. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukano 
(JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199), as applied to claim 1 
above, and further in view of Yamaguchi et al (U.S. Pat. 5,379,061) 

Fukano as modified by Watanabe discloses all the claimed limitations 
except for the following: 

regarding claim 3, the judging means judges that an air bubble has 
intruded into the cavity in the case where the subtraction result is smaller than a first 
threshold 

■v. 

Yamaguchi et al discloses: 

regarding claim 3, the judging means judges that an air bubble has 
intruded into the cavity in the case where the subtraction result is smaller than a first 
threshold (Column 6, Lines 26-33), for the purpose of determining a cause of error to be 
corrected in order to create a more robust and higher quality error detection system that 
not only detects, but also identifies an error cause 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of the judging means judges that an 
air bubble has intruded into the cavity in the case where the result is smaller than a first 
threshold as taught by Yamaguchi et al into the device of Fukano as modified by 
Watanabe, for the purpose of determining a cause of error to be corrected in order to 
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create a more robust and higher quality error detection system that not only detects, but 
also identifies an error cause 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukano 
(JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199), as applied to claim 1 
above, and further in view of Noyes et al (U.S. Pat. 6,364,452) 

Fukano as modified by Watanabe discloses all the claimed limitations 
above except for the following: 

regarding claim 4, judging means judges the liquid in the vicinity of the 
nozzle has thickened due to drying in the case where the subtraction result is larger 
than a second threshold 

Noyes et al discloses: 

regarding claim 4, judging means judges the liquid in the vicinity of the 
nozzle has thickened due to drying in the case where the subtraction result is larger 
than a second threshold (Column 80, Lines 12 - 23), for the purpose of removing 
blockage to maintain a high print quality. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of judging means judges the liquid in 
the vicinity of the nozzle has thickened due to drying in the case where the subtraction 
result is larger than a second threshold as taught by Noyes et al into the device of 
Fukano as modified by Watanabe, for the purpose of removing any blockage to 
maintain a high print quality. 



Application/Control Number: 10/802,675 



Art Unit: 2853 



Page 8 



Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukano 
(JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199) and Noyes et al (U.S. 
Pat. 6,364,452), as applied to claim 1 above, and further in view of Yamaguchi et al 
(U.S. Pat. 5,379,061) 

Fukano as modified by Watanabe and Noyes discloses all the claimed 
limitations above except for the following: 

regarding claim 5, judging means judges that paper dust is adhering in 
the vicinity of the outlet of the nozzle in the case where the subtraction result is smaller 
than the second threshold and larger than a third threshold 

Yamaguchi et al discloses: 

regarding claim 5, judging means judges that paper dust is adhering in 
the vicinity of the outlet of the nozzle in the case where the subtraction result is smaller 
than the second threshold and larger than a third threshold (Column 5, Lines 45-57), for 
the purpose of determining a cause of error to be corrected in order to create a more 
robust and higher quality error detection system that not only detects, but also identifies 
an error cause 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of judging means judges that paper 
dust is adhering in the vicinity of the outlet of the nozzle in the case where the 
subtraction result is smaller than the second threshold and larger than a third threshold 
as taught by Yamaguchi et al into the device of Fukano as modified by Watanabe and 
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Noyes, for the purpose of determining a cause of error to be corrected in order to create 
a more robust and higher quality error detection system that not only detects, but also 
identifies an error cause 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukano (JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199), as applied to 
claim 1 above, and further in view of Fujii et al (U.S. Pub. 2001/0007460) 

Fukano as modified by Watanabe discloses all the claimed limitations 
except for the following: 

regarding claim 9, predetermined time period includes one or more time 
period in the residual vibration of the diaphragm when the droplet is normally ejected 
from the droplet ejection head 

regarding claim 10, predetermined time period is a time period until the 
residual vibration is generated after the droplet has been normally ejected from the 
droplet ejection head 

Fujii et al discloses: 

regarding claim 9, predetermined time period includes one or more time 
period in the residual vibration of the diaphragm when the droplet is normally ejected 
from the droplet ejection head (Figure 8; Paragraph 01017), for the purpose of reducing 
printing trouble caused by a failure of abnormality in ink ejections. 

regarding claim 10, predetermined time period is a time period until the 
residual vibration is generated after the droplet has been normally ejected from the 
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droplet ejection head (Figure 8; Paragraph 0107), for the purpose of reducing printing 
trouble caused by a failure of abnormality in ink ejections. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of predetermined time period includes 
one or more time period in the residual vibration of the diaphragm when the droplet is 
normally ejected from the droplet ejection head; predetermined time period is a time 
period until the residual vibration is generated after the droplet has been normally 
ejected from the droplet ejection head as taught by Fujii et al into the device of Fukano 
as modified by Watanabe, for the purpose of reducing the print trouble caused by a 
failure of abnormality in ink ejections. 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukano (JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199) and Fujii et 
al (U.S. Pub. 2001/0007460), as applied to claim 1 above, and further in view of 
Shingyohuchi (U.S. Pat. 6,811,238) 

Fukano as modified by Watanabe and Fujii et al discloses all the claimed 
limitations except for the following: 

regarding claim 11, predetermined time period is a time period until a half 
cycle of the residual vibration of the diaphragm after the droplet has been normally 
ejected from the droplet ejection head 
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regarding claim 12, predetermined time period includes time periods 
every half cycle of the residual vibration of the diaphragm after the droplet ahs been 
normally ejected from the droplet ejection head 
Shingyohuchi discloses: 

regarding claim 11, predetermined time period is a time period until a half 
cycle of the residual vibration of the diaphragm after the droplet has been normally 
ejected from the droplet ejection head (Claim 43), for the purpose of enabling fine 
droplets to be ejected. 

regarding claim 12, predetermined time period includes time periods 
every half cycle of the residual vibration of the diaphragm after the droplet ahs been 
normally ejected from the droplet ejection head (Claim 43), for the purpose of enabling 
fine droplets to be ejected. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of predetermined time period is a time 
period until a half cycle of the residual vibration of the diaphragm after the droplet has 
been normally ejected from the droplet ejection head; predetermined time period 
includes time periods every half cycle of the residual vibration of the diaphragm after the 
droplet ahs been normally ejected from the droplet ejection head as taught by 
Shingyohuchi into the device of Fukano as modified by Watanabe and Fujii et al, for the 
purpose of enabling fine droplets to be ejected. 



Application/Control Number: 10/802,675 Page 12 

Art Unit: 2853 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukano (JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199) and Fujii et 
al (U.S. Pub. 2001/0007460), as applied to claim 1 above, and further in view of 
Shingyohuchi (U.S. Pub. 2002/0036667) 

Fukano as modified by Watanabe and Fujii et al discloses all the claimed 
limitations except for the following: 

regarding claim 13, predetermined time period is a time period until a 
quarter cycle of the residual vibration of the diaphragm after the droplet has been 
normally ejected from the droplet ejection head 

regarding claim 14, predetermined time period includes time periods of 
every quarter cycle of the residual vibration of the diaphragm after the droplet has been 
normally ejected from the droplet ejection head 

Shingyohuchi discloses: 

regarding claim 13, predetermined time period is a time period until a 
quarter cycle of the residual vibration of the diaphragm after the droplet has been 
normally ejected from the droplet ejection head (Paragraph 0175), for the purpose of 
providing an ink jet head that enable fine droplets to be ejected. 

regarding claim 14, predetermined time period includes time periods of 
every quarter cycle of the residual vibration of the diaphragm after the droplet has been 
normally ejected from the droplet ejection head (Paragraph 0175), for the purpose of 
providing an ink jet head that enable fine droplets to be ejected. 
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At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of predetermined time period is a time 
period until a quarter cycle of the residual vibration of the diaphragm after the droplet 
has been normally ejected from the droplet ejection head; predetermined time period 
includes time periods of every quarter cycle of the residual vibration of the diaphragm 
after the droplet has been normally ejected from the droplet ejection head as taught by 
Shingyohuchi into the device of Fukano as modified by Watanabe and Fujii et al, for the 
purpose of providing an ink jet head that enables fine droplets to be ejected. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukano 
(JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199), as applied to claim 1 
above, and further in view of Yamaguchi et al (U.S. Pat. 5,379,061) and Noyes (U.S. 
Pat. 6,364,452) 

Fukano as modified by Watanabe discloses all the claimed limitations 
except for the following: 

regarding claim 22, the judging means judges that an air bubble has 
intruded into the cavity in the case where the subtraction result is smaller than a first 
threshold 

judging means judges the liquid in the vicinity of the nozzle has thickened 
due to drying in the case where the subtraction result is larger than a second threshold 
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judging means judges that paper dust is adhering in the vicinity of the 
outlet of the nozzle in the case where the subtraction result is smaller than the second 
threshold and larger than a third threshold 
Noyes et al discloses: 

regarding claim 22, judging means judges the liquid in the vicinity of the 
nozzle has thickened due to drying in the case where the subtraction result is larger 
than a second threshold (Column 80, Lines 12 - 23), for the purpose of removing 
blockage to maintain a high print quality. 
Yamaguchi et al discloses: 

regarding claim 22, the judging means judges that an air bubble has intruded 
into the cavity in the case where the subtraction result is smaller than a first threshold 
(Column 6, Lines 26-33), for the purpose of determining a cause of error to be corrected 
in order to create a more robust and higher quality error detection system that not only 
detects, but also identifies an error cause 

judging means judges that paper dust is adhering in the vicinity of the 
outlet of the nozzle in the case where the subtraction result is smaller than the second 
threshold and larger than a third threshold (Column 5, Lines 45-57), for the purpose of 
determining a cause of error to be corrected in order to create a more robust and higher 
quality error detection system that not only detects, but also identifies an error cause 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of the judging means judges that an 
air bubble has intruded into the cavity in the case where the subtraction result is smaller 
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than a first threshold; judging means judges the liquid in the vicinity of the nozzle has 
thickened due to drying in the case where the subtraction result is larger than a second 
threshold; judging means judges that paper dust is adhering in the vicinity of the outlet 
of the nozzle in the case where the subtraction result is smaller than the second 
threshold and larger than a third threshold as taught by Yamaguchi et al and Noyes into 
the device of Fukano as modified by Watanabe, for the purpose of removing blockage 
to maintain a high print quality and determining a cause of error to be corrected in order 
to create a more robust and higher quality error detection system that not only detects, 
but also identifies an error cause 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukano 
(JP 63141750) as modified by Watanabe (U.S. Pat. 4,484,199), as applied to claim 1 
above, and further in view of Fujii et al (U.S. Pub. 2001/0007460), Shingyohuchi (U.S. 
Pat. 6,811,238), and Shingyohuchi (U.S. Pub. 2002/0036667) 

Fukano as modified by Watanabe discloses all the claimed limitations 
except for the following: 

regarding claim 25, predetermined time period includes one or more time 
period in the residual vibration of the diaphragm when the droplet is normally ejected 
from the droplet ejection head; predetermined time period is a time period until the 
residual vibration is generated after the droplet has been normally ejected from the 
droplet ejection head; predetermined time period is a time period until a half cycle of the 
residual vibration of the diaphragm after the droplet has been normally ejected from the 
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droplet ejection head; predetermined time period includes time periods every half cycle 
of the residual vibration of the diaphragm after the droplet ahs been normally ejected 
from the droplet ejection head; predetermined time period is a time period until a quarter 
cycle of the residual vibration of the diaphragm after the droplet has been normally 
ejected from the droplet ejection head; predetermined time period includes time periods 
of every quarter cycle of the residual vibration of the diaphragm after the droplet has 
been normally ejected from the droplet ejection head 

Fujii et al discloses: 

regarding claim 25, predetermined time period includes one or more time 
period in the residual vibration of the diaphragm when the droplet is normally ejected 
from the droplet ejection head (Figure 8; Paragraph 01017); predetermined time period 
is a time period until the residual vibration is generated after the droplet has been 
normally ejected from the droplet ejection head (Figure 8; Paragraph 0107), for the 
purpose of reducing printing trouble caused by a failure of abnormality in ink ejections. 

Shingyohuchi ('238) discloses: 

regarding claim 25, predetermined time period is a time period until a half 
cycle of the residual vibration of the diaphragm after the droplet has been normallyr 
ejected from the droplet ejection head (Claim 43); predetermined time period includes 
time periods every half cycle of the residual vibration of the diaphragm after the droplet 
ahs been normally ejected from the droplet ejection head (Claim 43), for the purpose of 
enabling fine droplets to be ejected. 

Shingyohuchi ('667) discloses: 
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regarding claim 25, predetermined time period is a time period until a 
quarter cycle of the residual vibration of the diaphragm after the droplet has been 
normally ejected from the droplet ejection head (Paragraph 0175); predetermined time 
period includes time periods of every quarter cycle of the residual vibration of the 
diaphragm after the droplet has been normally ejected from the droplet ejection head 
(Paragraph 0175), for the purpose of providing an ink jet head that enable fine droplets 
to be ejected. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to incorporate the teaching of predetermined time period includes 
one or more time period in the residual vibration of the diaphragm when the droplet is 
normally ejected from the droplet ejection head; predetermined time period is a time 
period until the residual vibration is generated after the droplet has been normally 
ejected from the droplet ejection head; predetermined time period is a time period until a 
half cycle of the residual vibration of the diaphragm after the droplet has been normally 
ejected from the droplet ejection head; predetermined time period includes time periods 
every half cycle of the residual vibration of the diaphragm after the droplet ahs been 
normally ejected from the droplet ejection head; predetermined time period is a time 
period until a quarter cycle of the residual vibration of the diaphragm after the droplet 
has been normally ejected from the droplet ejection head; predetermined time period 
includes time periods of every quarter cycle of the residual vibration of the diaphragm 
after the droplet has been normally ejected from the droplet ejection head as taught by 
Fujii et al, Shingyohuchi (238), and Shingyohuchi (667) into the device of Fukano as 
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modified by Watanabe, for the purpose of reducing printing trouble caused by a failure 
of abnormality in ink ejections, and enabling fine droplets to be ejected. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Uhlenhake whose telephone number is (571) 
272-5916. The examiner can normally be reached on Monday - Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571 ) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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